vector contained the gene specific MtROP9 sequence encoding parts of the putative (G2-) 153 effector and (G3-) GTPase domains (Schiene et al. 2000 , Limpens et al. 2005 . In addition to 154 the non-destructive identification of roots that contain the transgene of interest, this vector 155 allows also detection of chimaeric roots (Limpens et al. 2004) . Via A. rhizogenes-mediated 156 root transformation, twelve populations of MtROP9i were constructed independently, each 157 representing at least 100 stably growing composite plants with transgenic roots. Since the root 158 phenotype was found to vary considerably, MtROP9i roots comprising on average 60% and 159 more of transformed (DsRed-positive) roots were considered for all analyses (at least 50 160 single roots per individual population). For validation of the effective knockdown in 161
MtROP9i transgenic roots, MtROP9 transcript abundance was determined by reverse 162 transcriptase-quantitative PCR (RT-qPCR) ( Figure 1 ). The relative expression of MtROP9 163 was drastically reduced in these roots after microbial infections when compared to control 164 (Mtvector) In rice, OsRac1 was found to be involved in ROS production during early defence response 192 via activation of membrane-associated RBOH (Wong et al. 2007 ). Therefore, we examined 193 whether suppression of MtROP9 alters ROS levels in MtROP9i roots. ROS accumulation was 194 measured in root segments of MtROP9i, Mtvector and Mtwt after inoculation by a luminol-195 based chemiluminescence assay to determine the production of hydrogen peroxide (H 2 O 2 ) 196 during a period of 1 h after application of two spores inoculums: (i) 500 µl of lake water 197 containing 250.000 A. euteiches vital zoospores as described previously (Trapphoff et al. 198 2009); (ii) 500 µl water inoculum containing 10.000 viable G. intraradices spores. These 199 measurements revealed clearly reduced ROS production in the MtROP9i transgenic roots as 200 compared to the Mtwt and Mtvector root segments ( Figure 3A ) probably indicating reduced 201 RBOH activity. Induction of an oxidative burst was comparable for Mtwt and Mtvector, with 202 high ROS levels after application of the A. euteiches inoculum (maxima at 10 min (wt) and 15 203 min (vector)) and those at a moderate level for the G. intraradices spores inoculum with a 204 delayed maximum at 20 min. To prove whether germinating hyphae that emerge from G. 205 intraradices spores increase the potential of inducing an oxidative burst in the root segments, 206
we applied a spore inoculum that has been incubated for two days at 25 °C in the dark. After 207 incubation, germination of spores was tested microscopically. Neither in Mtvector nor in 208
MtROP9i root segments considerable changes in the H 2 O 2 accumulation could be observed 209 (data not shown). By contrast, MtROP9i root segments revealed only basal oxidative burst 210 levels after inoculation with all spore fractions. ROS levels increased marginally to those of 211 water controls indicating residual RBOH activity in MtROP9i. Interestingly, treatments with 212 S. meliloti bacterial culture induced a small but measurable oxidative burst in the Mtwt and 213
Mtvector root segments, which was significantly higher as compared to ROS accumulation 214 after S. meliloti nodulation factor (NF) treatment ( Figure 3B previously for infected M. truncatula wt roots (Schenkluhn et al. 2010) . Protein spots were 365 only considered as differentially induced if they exhibited at least 1.5-fold changes in spot 366 intensity in all biological and technical samples prepared (evaluation according to Schenkluhn 367 et al., 2010) . These proteins are displayed in table 2 (beginning with the proteins of highest 368 relative in-gel intensities for each group, followed by those with steadily decreasing 369 intensities). 370
Evaluation of different protein patterns revealed that proteins involved in initial cytosolic anti-371 oxidative defence and ROS detoxification (several peroxidases (spots 71, 72, 22, 51, 44, 76) , 372 superoxide dismutase (spot 04), proteasome subunits (spots 48, 26 39)) were not induced in 373
MtROP9i roots during all microbial infections analyzed (table 2) 
2011). For AM infection, the infection intensity in mycorrhized 454
MtROP9i root fragments was clearly increased for the first 15 dpi. Since mycorrhizal spores 455 were capable of inducing a moderate oxidative burst in the root segments, evidence is given 456 that ROS signalling is also involved in response to symbiotic mycorrhiza interaction. Sinorhizobium meliloti wt strain Rm2011 was performed as described previously (Schenkluhn 535 et al. 2010) . S. meliloti nodulation factors (NF) were isolated from a NF-overproducing strain 536 of S. meliloti strain 1021 p(EK327) as described by Baier et al. (1999) . Purified NF (10 -7 M) 537 was prepared from a 10 -3 M stock (diluted in CH 3 CN) in PS buffer (7 g of Na 2 PO 4 , 5 g of 538 NaCl, 3 g of KH 2 PO 4 per liter, pH 7), and applied to the entire roots without touching them. 539 PS buffer with CH 3 CN (in the same volume as the NF stock) was used for mock treatment. Germany) as well as the 2-D gel electrophoresis, image acquisition and analysis was 609 performed as described before (Schenkluhn et al. 2010) . For protein extraction, 0.5 g of non-610 infected and infected root tissue from five individual MtROP9i and Mtvector populations was 611 applied separately resulting in five 2-D gels for each tissue analyzed. Gel-evaluation was 612 performed using the DeCyder v5.01 software (GE Healthcare, Freiburg, Germany) as 613 described previously (Schenkluhn et al. 2010) . 614 615
Statistical analysis 616
Analyses were performed using the "R" statistical software package (version 2.14.0; 617 http://cran.r-project.org/bin/windows/base/). Scores from all investigations carried out for 618
Mtwt, MtROP9i and Mtvector were analyzed for significance using the Student's t-test. 619
Therefore, a general linear hypothesis testing method according to Hothorn et al. (2008) was 620 used to provide multiplicity adjusted p-values for the Additionally, to test significance of the relative gene expression analysis, a principal 622 component analysis (PCA) was performed for log e -transformed scaled data. The scores for 623 the first two principal components are presented in a biplot. ANOVA (Analysis of Variance) 624 was performed separately on the scores of the first two principal components to test for 625 significant knockdown, time-points, infection effects and their interactions according to 626 Läuter et al. (1996) . A multivariate linear model is used to estimate the means for each 627 gene:silenced/non-silenced:hour:infection level combination. These parameters are estimated 628 in a linear mixed effects model framework using the "R" software package (Bates et al. 2011) . 10 dpi 10 dpi
